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(54) Title: NELL-1 ENHANCED BONE MINERALIZATION 

(57) Abstract: This invention pertains to the discovery that the human NELL-1 gene induces or upregulates bone mineralization. 
The HELL-1 gene or gene product thus provides a convenient target for screening for modulators of bone mineralization. In addition, 
HELL-1 can be used to facilitate repair of bone fractures and/or to generally increase bone density. 
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because they relate to subject matter not required to be searched by this Authority, namely: 



Claim Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



3 - LZI Claim Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 
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As all required additional search fees were timely paid by the applicant, this international search report covers all 
searchable claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite 
payment of any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 
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BOX EL OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive 
concept under PCT Rule 13.1 . In order for all inventions to be examined, the appropriate additional examination fees must be paid. 

Group 1, claim(s) 1,3,6, and 7, partially, drawn to methods of increasing the expression or activity of NelM by transfecting a cell with 
an exogenous nucleic acid expressing Nell-l . 

Group 2, claim(s) 1,3,6, and 7, partially, drawn to methods of increasing the activity of Nell-l by delivering to a cell an exogenous Nell- 
1 protein. 

Group 3, claim(s) 1,2,4, and 5, partially, drawn to methods of decreasing Nell-l expression or activity by use of anti-Nell- 1 antisense, 
ribozyme, or RNAi. 

Group 4, claim(s) 1,2,4, and 5, partially, drawn to methods of decreasing Nell-l expression or activity by use of Nell-l-specific catalytic 
DNA. 

Group 5, claim(s) 1,2,4, and 5, partially, drawn to methods of decreasing Nell-l expression or activity by use of anti-Nell- 1 intrabodies. 

Group 6, claim(s) 1,2,4, and 5, partially, drawn to methods of decreasing Nell-l expression or activity by knocking out Nell-l in target 
cells. 

Group 7, claims 23-25, partially, drawn to methods of increasing Nell-l expression by increasing expression or activity of Msx2. 
Group 8, claims 23-25, partially, drawn to methods of increasing Nell-l expression by increasing expression or activity of Cbfal 
Group 9, claims 23-25, partially, drawn to methods of decreasing Nell-l expression by decreasing expression or activity of Msx2. 
Group 101, claims 23-25, partially, drawn to methods of decreasing NeII-1 expression by decreasing expression or activity of Cbfal 
Group 112, claims 8-22 and 26-40, drawn to methods of screening for modulators of Nell-l expression. 
Group 12, claim 41, partially, drawn to a pharmaceutical composition comprising a nucleic acid encoding a Nell-l protein. 
Group 13, claim 41, partially, drawn to a pharmaceutical composition comprising a Nell-l protein. 

Group 14, claim 41, partially, drawn to a pharmaceutical composition comprising an agent that altersa expression or activity of a Nell-l 
protein. 



The inventions listed as Groups 1-14 do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule 
13.2, they lack the same or corresponding special technical features for the following reasons: 

Claim 1 is drawn to a method of modulating calvarial osteoblast differentiation and mineralization comprising altering expression or 
activity of Nell-l, wherein increased expression or activity of Nell-l increases osteoblast differentiation or mineralization. However, 
Kim et al (Surgical Forum (1999) 50: 599-601 taught that causing overexpression of Nell-l in either primary rat calvarial cells or 
MC3T3 cells resulted in an increase in mineralization. See abstract. Thus claim 1 is anticipated by the prior art, and the technical 
feature linking the inventions cannot be a special technical feature under PCT Rule 13.2. Also note that the expression vector of Kin also 
anticipates the first and third embodiments of claim 41, i.e. inventions 12 and 14. Further note that Zhang et al (Surgical Forum (2001) 
52: 576-578) taught mat Nell-l overexpression in transgenic mice caused craniosynostosis in the calvarium. As such, the inventions have 
been restricted as shown above, and the special technical feature of each invention is deemed to be as stated above in the description of 
the various inventions. 
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